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Introduction
The morphological features of intestinal neuronal dysplasia (IND) type B were first described in 1970 by Nezelof et al. [1] . One year later, Meier-Ruge [2] further clarified the condition, naming it neuronic dysplasia of the colon. Nowadays, IND is a well-defined entity which raises controversy among authors, defined as a congenital malformation of gastrointestinal innervation and characterized by specific histopathologic features [3] . It usually presents in childhood and there are only a few reports in adults, which have implicated IND type B as a cause of pseudo-obstruction, chronic constipation and diverticulosis of the colon [4] . Due to rarity of IND in adults and especially in elderly patients it can be easily misdiagnosed. The present case illustrates the result of longstanding idiopathic constipation, which remained without proper treatment for more than 60 years despite several hospital admissions and a sigmoidectomy in the meantime.
Case Report
A 71-year-old male patient presented to the surgical emergency department of our hospital complaining of abdominal pain and constipation. Basic laboratory tests on admission were within normal range. Clinical examination revealed abdominal distention, dehydration and no evidence of bowel sounds. Systemic and neurologic diseases as well as infections and malabsorption syndromes were excluded by medical history, physical and blood examination. From the patient's history, chronic constipation had achieved 20 points in the Wexner Constipation Scale (WCS) [5] since his infancy. He had occasionally received treatment with laxatives and rectal enemas. His last surgery had been 10 years before and included sigmoidectomy. Histopathology analysis of the resected sigmoid colon showed a dilated bowel with no evidence of malignancy, and no other immunohistological analysis was done. The patient stated that the symptoms of constipation had never resolved, while during the last 6 months he had been admitted to hospital twice due to bowel obstruction and treated without surgery.
During the last admission to our hospital, an abdominal X-ray showed a massively distended large bowel ( fig. 1) , and an abdominal computed tomography scan did not reveal any mechanical obstruction ( fig. 2 ). Due to excess abdominal tenderness and radiological findings, it was decided that an exploratory laparotomy would be appropriate. During laparotomy ( fig. 3 ) no obvious mechanical cause was found and a subtotal colectomy and Hartmann's procedure was performed. The patient had an uneventful postoperative course and was discharged on the 12th postoperative day with a temporary ileostomy.
In the pathology department, gross examination showed that the colon and especially the cecum was distended and its mucosal surface appeared flattened, with a polypoid lesion measuring 2.5 cm found in the cecum. Microscopic examination and immunohistochemical study of the polypoid lesion proved that it was a villoglandular adenoma with low-grade dysplasia, and full-thickness analysis of the resected colon revealed enlarged myenteric and submucosal neurons as well as an increased number of giant cells. The nerve bundles appeared hypertrophic, containing increased numbers of thickened disorganized axons. A small number of isolated ganglion cells and giant submucosal ganglia (containing 7-15 ganglion cells) ( fig. 4) were also detected in the submucosa. Immunohistochemistry was applied by using antibodies against protein S-100, neuron-specific enolase, glial fibrillary acidic protein and synaptophysin. Protein S-100 and synaptophysin revealed an increase in ganglion cells, and glial fibrillary acidic protein staining showed increased nerve plexus around blood vessels. The diagnosis of IND was established.
Three months later, during his second admission for restoration of bowel continuity, preoperative rectoscopy and rectal manometry showed no significant findings. During surgery for bowel continuity restoration, the upper third of the rectum was removed and an ileorectal (side to end) low anterior anastomosis to the posterior wall of the rectum 6 cm above the dentate line was performed. The patient was discharged on postoperative day 10 and during a 2-year follow-up has remained asymptomatic with normal bowel motility. The WCS score is 8 points, showing a significant difference compared to 20 points preoperatively.
Discussion
IND, Hirschsprung disease (HD), hypoganglionosis and ganglioneuromatosis constitute a group of malformations of the enteric nervous system called intestinal dysganglionosis [6] . Although these subtypes have distinct histological features, patients share a common clinical presentation characterized by intractable constipation and grossly delayed intestinal transit time [7] . Co-existence of HD with IND in a segment of the colon has been reported in 25-40% of cases and is suggested to be the cause of persistent constipation or postoperative enterocolitis recurrences after surgical treatment of HD [8, 9] .
IND can be divided into two distinct subtypes. IND type A, which comprises 5% of all cases and is characterized by congenital aplasia or hypoplasia of the sympathetic innervation, presents in the neonatal period, whereas IND type B, which comprises 95% of all cases of IND [4] , is caused by malformation of the parasympathetic submucosal and myenteric plexus and is found in adults as well as in children [4] .
IND is a distinct histopathologic and clinical entity [10] , but there is mounting concern that IND type B is a clinical diagnosis only [11] . Gálvez et al. [12] suggested that enteric nervous system dysplasia, including histological features of neuronal intestinal dysplasia, could be induced by chronic intestinal obstruction. Additionally, no correlations of the clinical picture, radiological investigation and anorectal manometric studies with IND type B have been found so far [13] .
The main diagnostic criteria for IND type B are hyperplasia of the submucosal plexus with the presence of giant ganglia, hyperganglionosis and increased acetylcholinesterase activity around submucosal vessels. Non-obligatory criteria include neural heterotopia and an increase in acetylcholinesterase activity in the lamina propria [3, 4, 6, 14] . According to Meier-Ruge et al. [15] a diagnosis of IND type B can be made only if 15-20% of all ganglia in the submucosa of thirty serial sections are giant ganglia, with more than eight nerve cells. They also state that hyperplasia of the submucosal plexus and increased acetylcholinesterase activity in the nerve fibers of the lamina propria appear to be age-dependent, whereas the presence of giant ganglia is an age-independent factor of this disease. Thus, it has been proposed that the best indicator, but no specific of IND in adults, may be the presence of giant ganglia [16] .
The pathophysiology of chronic constipation and colon dysmotility in IND is still not clear. It is known that 5-hydroxytryptamine is a polypeptide that stimulates contraction of smooth muscle layers and is produced by neuroendocrine cells. Kobayashi et al. [17] found an increase in neuroendocrine cells and morphological changes such as giant cells in patients with IND. A possible explanation of colon dysmotility in IND patients may be an increased number of 5-hydroxytryptamine-positive cells in the rectal mucosa, which could lead to chronic constipation [17] . Another interesting finding of this study is the correlation of the amount of neuroendocrine cells and the final therapeutic approach -conservative or surgery [17] .
Conservative treatment of IND has been effective in 33-64% of cases [18] . Nevertheless, other authors state that IND is a less mild disease than generally thought and have adopted a more aggressive surgical management of these patients [9] . Since colonic peristalsis is impaired by dysganglionosis, surgery is often the appropriate treatment [4] . Surgical treatment of IND type B does not have a unified concept as does HD [13] . An important issue in the surgical treatment of IND type B is to specify the colonic segment that has dysganglionosis and a demonstrable innervation defect. In cases of an isolated colonic segment affected by IND type B changes, it can be resected by the same techniques used for the treatment of HD [13] . The most common surgical techniques are the transabdominal procedures of Swenson, Rehbein, Duhamel and Soave [17, 19] . In cases of entire colon involvement and especially those with radiological evidence of megacolon and prolonged colonic transit time and IND type B changes, subtotal colectomy is the treatment of choice [4, 13] .
In the present case, longstanding constipation could have resulted in IND-like colon changes or IND could have been the cause of chronic constipation. The patient presented with megacolon and received surgical treatment. A subtotal colectomy and ileorectal anastomosis in two stages with the anastomotic line 6 cm above the dentate line proved to be efficient within a follow-up period of more than 2 years. Full-thickness biopsy of the resected specimen and immunohistochemical study established the diagnosis of IND type B as there were giant ganglia, hyperganglionosis and increased acetylcholinesterase activity around submucosal vessels. Despite long-term attempts for conservative treatment and a sigmoidectomy in the meantime, subtotal colectomy with ileorectal anastomosis was the only successful therapeutic approach.
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